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(g) Apparatus and method for peeling a sheet or layer from a workpiece. 

(g) An apparatus (10) and method are disclosed 
for removing a sheet or layer such as a release 
sheet (56) from a workpiece (58). A pair of pinch 

rollers (18,24) grasps a lifted portion (60) of the Q*) 
release sheet (56) and drives the release sheet 
(56) therebetween to plate means (34,36) that 
guide the release sheet (56) away from the 
pinch rollers (18, 24). 
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The present invention concerns an apparatus and 
a method for peeling a sheet or layer adhered to a sur- 
face of a workpiece. More particularly, the invention 
concerns an apparatus and method wherein a lifted 
portion of the sheet or layer is grasped and at least 5 
partially peeled from the workpiece. 

Frequently it is necessary to strip a covering 
sheet of material from a workpiece, for example a 
sheet or layer from an adhesive on a substrate, prior 
to further use of the workpiece. A manufacturer, for 10 
example, may have to order and inventory a part, in 
quantity, having an adhesive on a surface for subse- 
quently attaching the part to another part during man- 
ufacturing, and the adhesive may have a sheet or 
layer affixed thereto to cover and thus secure the 15 
adhesive for the later intended use. It is then neces- 
sary to remove the sheet or layer prior to the intended 
manufacturing use. 

The most common prior art approach to removing 
a sheet or layer from a workpiece is to do so manually. 20 
This, however, requires a great amount of time, is 
costly and inefficient, and is a fatigue-inducing task. 
Other approaches that are either automated or are a 
combination with manual have been tried as well. 

One prior art approach used to remove a sheet or 25 
layer from an adhesive tape or backing employs an 
adhesive roller to lift a portion of the the sheet or layer 
from the backing. The sheet or layer can then be 
removed by positioning the lifted portion between a 
pair of closed discharge rollers. U.S. Pat. 4,508,589 30 
describes apparatus for stripping a protectivejcoating 
from a substrate in which the protective coating is lif- 
ted from the substrate by an adhesive roller, and is 
then separated from the adhesive roller by a project- 
ing rod, which pushes a portion of the coating be- 35 
tween discharge rollers biased by a spring. The 
biasing spring produces a design, set contact force 
between the rollers. The discharge rollers compact 
the coating and rotate to discharge the coating. A dis- 
advantage of this approach is that the design contact 40 
force between the rollers must be sufficient to ensure 
that the coating is discharged between the rollers, and 
the rollers can experience high wear due to the con- 
tact force. This is especially so when it is desired to 
remove a sheet or layer that is thin and/or has a 45 
smooth surface, since a high contact force may be 
necessary for the rollers to drive the sheet therebet- 
ween without substantial slippage. Another disadvan- 
tage is that the spring constant of the biasing spring 
can be nonlinear over the practiced compression so 
range or can become nonlinear or decrease over the 
operation life of the spring, causing a variation in 
operating parameters that can necessitate more fre- 
quent maintenance or replacement of the apparatus. 

Another prior art approach is described in U.S. 55 
Pat. 4,880,488, which describes a film removal device 
comprising a plurality of movable belt conveyors and 
stationary belt conveyors. Each movable belt con- 



veyor is positionable to approach or contact the belt 
of one of the stationary belt conveyors and drive the 
film therebetween. A disadvantage is that the belts 
may exhibit high wear from their mutual contact and 
from contact with belt roller surfaces. Another disad- 
vantage is that the belts may stretch and loosen or 
may flex during operation, causing undesireable 
changes in position of the belts and necessitating 
larger diameter rollers. Larger diameter rollers neces- 
sitate a longer length of lifted film to access the con- 
tact area between the rollers and between the belts. 
A further disadvantage is that a thin or flimsy film can 
catch in the spaces between adjoining belts, leading 
to nonremoval of the film and interference with subse- 
quent film removal. 

Another prior art approach uses a shredder to 
accept a sheet or layer for shredding. A disadvantage 
to using a shredder for grasping and removing a sheet 
or layer from a workpiece is that nonuniform grasping 
and removing forces can occur during shredding and 
the sheet or layer may only partially be removed from 
the workpiece. A further disadvantage is that a shred- 
der having a recessed access area necessitates a 
long lifted portion on the sheet or layer for the shred- 
der to grasp the sheet or layer. 

The present invention is directed toward provid- 
ing an apparatus for at least partially removing a sheet 
or layer from a workpiece that has improved durability 
and reliability. It provides an apparatus and method 
that can grasp a sheet or layer without necessitating 
a long length of lifted film for access to the apparatus. 
It is able to operate effectively on thin sheets or layers. 
It further provides an apparatus and method that can 
positively remove and shred a complete sheet or layer 
without fouling of the apparatus due to nonuniform 
grasping and removing forces. 

In one embodiment of the invention, there is pro- 
vided an apparatus for at least partially removing from 
a workpiece a sheet or layer adhered to a surface of 
the workpiece. Drive means is provided comprising a 
pair of pinch rollers each having a drive surface the- 
reon, for grasping a lifted portion of the sheet or layer 
and driving the sheet or layer therebetween. Also pro- 
vided are a plurality of plate means rotatably mounted 
on each pinch roller for guiding the sheet or layer 
away from the drive means. In a preferred embodi- 
ment the peeler further comprises means for permit- 
ting each plurality of plate means to retract so that the 
drive means can be positioned with the pinch rollers 
in axial contact. In another preferred embodiment of 
the invention, the peeler further has means for adjust- 
ing the pinch roller surface contact force. Another pre- 
ferred embodiment of the invention further comprises 
a shredder to receive and shred a removed sheet or 
layer from the peeler. 

In a preferred embodiment, the means for grasp- 
ing and removing is a peeler assembly. The peeler 
assembly has drive means comprising a pair of pinch 
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rollers for grasping a lifted portion of the sheet or layer 
and driving the sheet or layer therebetween. The 
peeler also comprises a plurality of plate means 
loosely suspended from each said drive means for 
guiding the sheet or layer away from the drive means. 
A preferred means for moving further comprises 
adjusting means to adjust the contact force between 
the pinch rollers. 

In another preferred embodiment, the peeler 
assembly comprises a housing; a first, movable shaft 
having a first resilient surface; and a second, drive 
shaft having a second resilient surface. Means is pro- 
vided for pivoting the first shaft into axial contact with 
the second shaft. A preferred means for pivoting is an 
adjustable pneumatic cylinder, pivotaliy attached to 
the first shaft to pivot the first shaft into and out of axial 
contact with the second shaft, with an adjustable con- 
tact force therebetween. Each resilient surface has a 
plurality of circumferentially extending grooves. Each 
of a first plurality of feed plates is loosely and rotatably 
mounted by a first bore in one of the grooves of the 
first shaft, and each of a second plurality of feed plates 
is loosely and rotatably mounted by a first bore in one 
of the grooves of the second shaft, so that when the 
first and second shafts are in contact, each feed plate 
on the first shaft and each feed plate on the second 
shaft retracts into its respective groove to allow the 
first resilient surface to contact the second resilient 
surface. The peeler also has means for rotating the 
second shaft. The lower peeler assembly preferably 
includes a conventional shredder. The release sheet 
is grasped between the resilient surfaces and driven 
through the pinch rollers to the feed plates. The feed 
plates guide the release sheet away from the pinch 
rollers and to the shredder to at least partially remove 
the release sheet from the foam pad. 

In another embodiment of the invention, there is 
provided a method of removing a sheet or layer from 
a workpiece, comprising the steps of providing a pair 
of pinch rollers, each pinch roller having a drive sur- 
face thereon, for grasping a lifted portion of the sheet 
or layer and driving the sheet or layer therebetween; 
providing a plurality of plate means for guiding the 
sheet or layer away from the drive means; rotatably 
mounting the plurality of plate means on the pinch rol- 
lers; positioning the lifted portion between the pinch 
rollers; axially contacting the pinch rollers to grasp the 
lifted portion; and rotating the pinch rollers toward one 
another to remove the sheet or layer from the work- 
piece and drive the sheet or layer between the plate 
means. 

The present invention is effective in removing a 
sheet or layer having a smooth surface without a 
resultant high degree of wear to the discharge sur- 
faces. It can be successfully used with a relatively 
small lifted portion of a sheet or layer. It can be suc- 
cessfully used with relatively flimsy or thin sheets or 
layers. It also provides a substantially uniform grasp- 



ing force and removing force to successfully remove 
an entire sheet or layer from a workpiece. 
In the accompanying drawings: 
Figure 1 is a top plan, fragmentary view of a 
5 peeler assembly according to the invention. 

Figure 2 is a front elevation, fragmentary view of 
a peeler assembly according to the invention taken 
along line 2-2 of Figure 1. 

Figure 3 is a sectional, fragmentary view taken 
w along line 3-3 of Figure 2, illustrating details of the 
peeler assembly with the pinch rollers closed. 

Figure 4 is a plan view of a pinch roller according 
to the invention. 

Figure 5 is a perspective view of a lifted corner of 
15 a release sheet on a foam pad positioned between the 
pinch rollers of a peeler assembly according to the 
invention with the pinch rollers in an open position. 

Figure 6 is a perspective view of a lifted comer of 
a release sheet on a foam pad positioned between the 
20 pinch rollers of a peeler assembly according to the 
invention with the pinch rollers in a closed position. 

The following is a detailed description of the pre- 
ferred embodiments of the invention, reference being 
made to the drawings in which the same reference 
25 numerals identify the same elements of structure in 
each of the several Figures. 

Referring simultaneously to Figures 1 to 3, peeler 
10 according to the invention is seen to comprise a 
pair of adjustable pneumatic cylinders 12 mounted on 
30 opposite interior surfaces of a housing comprising 
end walls 14. The drive means of peeler 10 comprises 
a pair of pinch rollers, described below. Adjustable 
pneumatic cylinders 12 are means for pivoting the rol- 
lers into and out of axial contact, and are also means 
35 for adjusting the pinch roller contact force. Each cyli- 
nder 12 is pivotaliy attached to the adjacent end wall 
1 4 at its respective head end. The actuator rod of each 
cylinder 12 is pivotaliy attached between the ends of 
a pivot arm 16. Each cylinder 12 is adjustable to select 
40 the pneumatic force on each actuator rod and thereby 
adjust the contact force between the pinch rollers. 
Each pivot arm 16 is rotatably mounted by a bearing 
to each respective end of a first pinch roller compris- 
ing movable nip roller shaft 18, and is rotatably moun- 
45 ted by a bearing to each respective end of a fixed pivot 
shaft 20 which in the embodiment described herein 
also supports a shredder head 22 of a conventional 
shredder assembly (not illustrated) between end 
walls 14. The combination peeler 10 and shredder is 
so a preferred embodiment of the invention, although 
alternatively peeler 10 can be used without a shred- 
der. 

The second pinch roller is a fixed nip roller drive 
shaft 24 that is rotatably mounted by a journal at each 
55 end to bearings in end walls 14 such that the axis of 
drive shaft 24 is substantially parallel to the axis of 
movable shaft 18 and lies in approximately a horizon- 
tal plane therewith when cylinders 12 are extended to 
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contact movable shaft 18 with drive shaft 24. Drive 
shaft 24 has at one end thereof drive sprocket 26 that 
is associated with a drive means (not illustrated). 
Drive means, for example, can comprise a direct drive 
gear motor having a gear engaged with drive sprocket 
26 , or a motor having a drive chain engaged with 
drive sprocket 26. Movable shaft 1 8 and drive shaft 24 
preferably remain in a closed position, that is, mov- 
able shaft 18 has not been retracted by cylinders 12, 
when peeler 10 is in a stand-by mode. However, the 
stand-by position of these shafts are within the 
operator's discretion in practicing the apparatus and 
method of the invention. 

As further illustrated in Figure 4, both movable 
shaft 1 8 and drive shaft 24 comprise a metal shaft 28, 
having nonrotatably affixed thereon a polyurethane 
coating 30 of uniform thickness having a plurality of 
axial, circumferentially extending grooves 32 spaced 
equally apart. Each of grooves 32 guides and axially 
secures one of a plurality of feed plates 34 on shaft 
1 8 and one of a plurality of feed plates 36 on shaft 24. 
Feed plates 34 and 36 are plate means for guiding 
removed release sheet 56 away from shafts 18 and 
24. The plate means are rotatably mounted on each 
respective pinch roller. The plate means are shaped 
and are positionabie to allow the pinch rollers to con- 
tact axially. In the preferred embodiment described 
herein, each feed plate 34 has a first bore 38 theret- 
hrough by which it is loosely and rotatably mounted in 
groove 32 of polyurethane coating 30 on movable 
shaft 18. Each feed plate 34 has a second bore 40 
therethrough for rotatably receiving a guide shaft 42. 
Guide shaft 42 is rigidly mounted between the ends of 
pivot arms 16. Each feed plate 36 has a first bore 48 
therethrough by which it is loosely and rotatably 
mounted in groove 32 of polyurethane coating 30 on 
drive shaft 24. Each feed ptate 36 has a second bore 
50 therethrough for rotatably receiving a mounting 
shaft 52 which extends between end walls 14. The 
loose mounting of each feed plate in each respective 
groove described above permits retraction of each 
feed plate into its respective groove when the feed 
plate upon contact by the opposing shaft or by a feed 
plate on the opposing shaft, permitting the pinch rol- 
lers to axially contact. 

Feed plates 34 and 36 each are sized to fit 
snuggly into one of a plurality of grooves 54 in shred- 
der head 22. Means for permitting feed plates 34 and 
36 to retract into grooves 32 comprise bore 38 in feed 
plate 34 and bore 48 in feed plate 36 which are sized 
larger than grooves 32 on shafts 18 and 24, respect- 
ively. Feed plates 34 and 36 are spaced uniformly on 
shafts 18 and 24 and positioned so that each of feed 
plates 34 is opposite one of feed plates 36. Conse- 
quently, when peeler 10 is running so that movable 
shaft 18 and drive shaft 24 are closed, feed plates 34 
on movable shaft 18 contact feed plates 36 on the 
opposing shaft 24, thus causing the upper ends of 



both pluralities of feed plates to retract into each of 
their respective grooves 32. The retraction causes 
movable shaft 18's polyurethane coating 30 to axially 
contact drive shaft 24's polyurethane coating 30. 
5 Independent rotation of drive shaft 24 then causes 
movable shaft 18 to dependency rotate in the oppo- 
site direction, that is, toward one another, with feed 
plates 34 and 36 nonrotational. Similarly, with a 
release sheet 56 positioned between the pinch rollers, 

10 drive shaft 24 causes movable shaft 1 8 to rotate, driv- 
ing release sheet 56 therebetween. In an alternate 
embodiment, means for causing feed plates 34 and 
36 to retract could constitute independent means not 
dependent on contact with an opposing shaft or feed 

15 plate. For example, a retractable rod connecting a 
plurality of feed plates is means for retracting the 
plurality of feed plates. 

Peeler 10 operates as follows starting from its 
standby configuration with pinch roller shafts 18 and 

20 24closed. The actuator pistons of cylinders 12areret- 
racted, causing each pivot arm 1 6 to rotate about fixed 
pivot shaft 20 with guide shaft 42 following and caus- 
ing feed plate 34 to rotate, shifting movable shaft 18 
away from drive shaft 24 to the open position illus- 

25 trated in Figure 5. Foam pad 58 is positioned so that 
lifted portion 60 of release sheet 56 is positioned be- 
tween movable shaft 18 and drive shaft 24, with lifted 
portion 60 approximately parallel to the axes of rota- 
tion of drive shaft 24 and movable shaft 18. Cylinders 

30 12 are then actuated to extend their actuator pistons, 
causing movable shaft 18 to pivot and axially contact 
drive shaft 24. As a result, lifted portion 60 is grasped 
between the two shafts, as illustrated in Figure 6. The 
drive means is then actuated to rotate drive sprocket 

35 26 and drive shaft 24. The direction of rotation of drive 
shaft 24 is selected so that release sheet 56 is peeled 
away from foam pad 58. The independent rotation of 
drive shaft 24 and dependent opposite rotation of 
movable shaft 18 causes grasped release sheet 56 to 

40 be pulled and driven between movable shaft 18 and 
drive shaft 24 and away from foam pad 58. As release 
sheet 56 is driven between shafts 18 and 24, foam 
pad 58 is moved horizontally and transversely above 
the two shafts at a speed sufficient to result in remov- 

45 ing release sheet 56 with substantially no tearing of 
release sheet 56 and substantially no bending of foam 
pad 58. One skilled in the art can determine the speed 
at which foam pad 58 should be moved during the 
above-described release sheet removal for the setec- 

so ted operating parameters, such as the speed of drive 
shaft 24, the force of adhesion of release sheet 56 to 
foam pad 58, and so forth. It is preferred that foam pad 
58 be moved at a speed at least equal to the speed 
at which release sheet 56 is drawn through the pinch 

55 rollers and in the direction approximately perpendicu- 
lar to the direction of removal of release sheet 56. 

As release sheet 56 is drawn between movable 
shaft 18 and drive shaft 24, feed plates 34 and 36 
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guide release sheet 56 into shredder head 22. The 
apparatus of the invention can also be practiced with- 
out the shredder and with release sheet 56 just being 
removed. Release sheet 56 can be completely or par- 
tially removed from foam pad 58, since it may be 
acceptable or desirable to practice the invention 
removing just part of the sheet. Such could be the 
case, for example, should it be desired to first utilize 
just the partially exposed adhesive on foam pad 58 
and either leave the rest of release sheet 56 on foam 
pad 58 or remove some or all of it subsequently. 

The present invention can be advantageously 
employed in manufacturing processes in which it is 
necessary to remove a covering sheet from a work- 
piece. It provides very significant benefits. By remov- 
ing a covering sheet automatically time and money 
can be saved and the fatigue-inducing task eliminated 
compared to manual removal. The invention can be 
used to remove a sheet or layer that is thin and/or has 
a smooth surface, or conversely to remove a thick 
sheet and/or one with a rough surface since the pinch 
roller contact force can be adjusted. The contactforce 
can be set at a selected level without substantial vari- 
ation from the level selected. The drive surfaces do 
not exhibit high wear as can be found with belt roller 
surfaces. The apparatus can grasp a relatively small 
lifted portion to remove a sheet or layer. The 
apparatus can remove a thin or flimsy sheet without 
the sheet catching in and interfering with the operation 
of the apparatus. The apparatus provides a uniform 
removal force to remove a sheet or layer without slip- 
ping or stopping. 



Claims 

1. An apparatus for removing a sheet or layer from 
a workpiece, characterized in that said apparatus 
comprises: 

drive means comprising a first pinch roller 
(18) and a second pinch roller (24), each said 
pinch roller having a drive surface (30) thereon, 
for grasping a lifted portion (60) of such sheet or 
layer and driving such sheet or layer therebet- 
ween; and 

a plurality of plate means (34, 36) rotatably 
mounted on each said pinch roller for guiding 
such sheet or layer away from said drive means. 

2. The apparatus of Claim 1, further comprising a 
shredder (22). 

3. The apparatus of Claim 1, further comprising 
means for retracting (48, 50) each said plurality of 
plate means whereby said drive means can be 
positioned with said pinch rollers in mutual axial 
contact. 



4. The apparatus of Claim 1 , wherein: 

said first pinch roller comprises a movable 
shaft (18) having a resilient surface (30) thereon 
having a plurality of axial, circumferentially 
5 extending grooves (32) therein; 

said second pinch roller comprises a drive 
shaft (24), opposed to said first shaft, having a 
resilient surface (30) thereon having a plurality of 
axial, circumferentially extending grooves (32) 
10 therein; 

and wherein said apparatus further com- 
prises: 

means for pivoting (12) said first 
shaft into contact with said second shaft, 
i 5 a first plurality of feed plates (34); 

a second plurality of feed plates 

(36); 

means for rotating (26) said second 

shaft; and 
20 a housing (14). 

5. The apparatus of Claim 4, further comprising 
means for retracting (48, 50)each said plurality of 
feed plates whereby said drive means can be 

25 positioned with said pinch rollers in mutual axial 

contact. 

6. The apparatus of Claim 4, wherein said means for 
pivoting comprises an adjustable pneumatic cyln 

30 nder further having means for adjusting pinch rol- 

ler contactforce. 

7. The apparatus of Claim 4, further comprising a 
shredder (22). 

35 

8. The apparatus of Claim 4, wherein: 

each of said first plurality of feed plates has 
a first bore (38) therein by which each feed plate 
of said first plurality is loosely and rotatably moun- 
40 ted in one of said circumferentially extending 

grooves of said first shaft; 

each of said second plurality of feed plates 
has a first bore (48) therein by which each feed 
plate of said second plurality is loosely and rotat- 
es ably mounted in one of said circumferentially 
extending grooves of said second shaft; 

whereby when said first shaft is pivoted 
toward such axial contact with said second shaft, 
each feed plate on each of said first and second 
so shafts is contacted by the opposing shaft or one 
of the plates on the opposing shaft, so that said 
feed plates retract into their respective circumfe- 
rentially extending grooves to allow said resilient 
surface on said first shaft to axially contact said 
55 resilient surface on said second shaft 

9. A method of removing a sheet or layer from a 
workpiece, characterized wherein said method 
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comprises the steps of: 

providing a pair of pinch rollers, each pinch 
roller having a drive surface thereon, for grasping 
a lifted portion of such sheet or layer and driving 
such sheet or layer therebetween; 5 

providing a plurality of plate means for 
guiding such sheet or layer away from said drive 
means; 

rotatably mounting said plurality of plate 
means on said pinch rollers; 10 

positioning said lifted portion between said 
pinch rollers; 

axially contacting said pinch rollers to 
grasp said lifted portion; and 

rotating said pinch rollers toward one 15 
another to remove such sheet or layer from such 
workpiece and drive such sheet or layer between 
said plate means. 

20 
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A protective sheet peeling device which reliably separates, from a sheet, a protective sheet 
(an interleaf sheet) (1 3) which is superposed with one surface of the sheet (12). A free 
roller (62) is disposed at a downstream side of a conveying roller of a peeling section, in a 
state in which one portion of the free roller (62) is disposed on an "imaginary conveying 
locus" of a printing plate precursor. Further, a displacement roller (64) is disposed at a 
downstream side of the free roller (62). After the printing plate precursor, which is 
superposed with the interleaf sheet, has passed by the free roller (62), when the 
displacement roller (64) moves to a position of reaching the "imaginary conveying locus", 
the printing plate precursor (12) and the interleaf sheet (13) are curved along the free roller 
(62). Due to reverse rotation of the displacement roller (64), the interleaf sheet (13) is 
peeled off of the printing plate precursor (1 2). 



1 



